Introduction
============

Epidermal growth factor receptor (EGFR or HER1) and its homolog\'s HER2, HER3, and HER4 are glycoproteins that consist of extracellular domain and intracellular domain carrying Tyrosine Kinase Activity \[[@b1-IJCP-05-170]\].

It seems that EGFR is important not only in cell proliferation but also in a number of varied processes which is important for tumor progression, such as cell motility, cell survival, and angiogenesis \[[@b2-IJCP-05-170]\].

Expression of HER2 has been demonstrated with several methods including amplification, FISH, CISH, and immunohistochemical methods \[[@b3-IJCP-05-170]- [@b6-IJCP-05-170]\].

There has been conflicting results for the hypothesis that the expression of EGFR2 may be a significant predictor of prognosis in gastric carcinoma. Some studies have reported that HER2 over expression is a poor prognostic factor \[[@b7-IJCP-05-170], [@b8-IJCP-05-170]\] while other studies have failed to find any association with prognosis whatsoever \[[@b9-IJCP-05-170], [@b10-IJCP-05-170]\].

In a study conducted by Ghaderi \[[@b11-IJCP-05-170]\] HER1 expression was observed in 32% and HER2 in 16% of cases. Although significant positive correlations were observed between HER1 expression, tumor size, local invasion, lymph node involvement, and tumor stage; but a negative correlation was found between HER2 expression and tumor stage. A study by Garcia et al \[[@b12-IJCP-05-170]\] showed that there is no significant correlation between high level HER2 content with tumor characteristics including stage, tumor grade, histological type, and lymph node involvement; however high levels of HER2 seems to be significantly associated with a shorter overall survival period .

According to these paradoxical results, this study was designed to detect the frequency of HER2/neu over expression in gastric cancer, the relation between HER2 over expression, stage, grade, and lymph node involvement as well as its relation with prognosis and survival in gastric cancers.

Materials and Methods
=====================

This multicentric historical cohort study was conducted in Valiasr , Emam Khomeini, and Ghods Hospitals ( Arak, Iran ) as well as Alzahra University Hospital ( Isfahan , Iran ) on 109 patients who had undergone curative total or partial gastrectomy for primary gastric carcinoma stage I b to III (TNM staging) between 2001 and 2008. In all cases the diagnosis had been confirmed at least 1 year prior to this study. In less than 2 months after surgery, they have been treated with the routine chemo-radiation therapy protocol (Standard Mayo Clinic protocol). 9 cases excluded from the study because 3 pathological blocks were not available and 6 cases were omitted due to incorrect demographic data for follow up.

Patients who underwent gastrectomy for lymphoma, gastrointestinal stromal tumor, peptic ulcer, and patients who had distant or peritoneal metastasis were excluded. All specimens were reevaluated with regard to histological subtype, grade, and stage (According to WHO criteria of TNM staging system) by two pathologists; and in February 2008, survival and recurrence date of patients were assessed; we checked their files available in hospitals or cancer registry site to gather data to record the pathology sample number and their phone numbers for following up.

All sample blocks was referred to a centralized university lab for IHC examination. Anti-Her2-neu monoclonal antibody (Ao485-USA, DAKO) was applied to section from formalin-fixed paraffin- embedded specimens, using the envision + Detection system/DAB+. Paraffin sections were deparaffinized with Xylen and dehydrated through graduated alcohols up to 70%. Slides were incubated with antibody at a dilution of 1:50, using antibody diluents for 20 minute at room temperature, after being washed with PBS (PH=7.2), the slides were incubated with labeled polymer HRP for 30 minutes.

All HER2-neu marker slides were reviewed independently by two pathologists, Dr Chehrei and Dr Sanei. Information about patient's prognosis including survival or recurrence was concealed during this part of study. A consensus meeting was held when there was any discrepancy. HER2-neu over expression was scored as follow, score 0: no staining or membrane staining was observed in less than 10% of tumor cells, score 1: a faint membrane staining in more than 10% of malignant cells and these cells were only stained in part of their membrane, score 2: a weak to moderate complete membrane staining in more than 10% of tumor cells, score 3: a strong complete membrane staining in more than 10% of tumor cells ([Figure 1](#f1-IJCP-05-170){ref-type="fig"}). Breast adenocarcinoma with well-established high expression of HER2 served as positive control.

All data were analyzed by SPSS (SPSS Inc, Chicago IL, USA, version 16). Simple descriptive techniques were used to describe the variables among the participants. Overall survival of patients with gastric adenocarcinoma determined with life table method. Survival of patients with and without Her2-neu expression were evaluated by Kaplan- Meier method and compared by the log-Rank test then multi variants analysis was done with Cox regression. Chi square test were used to correlate between quantitative data. The level of significance is 0.05.

Results
=======

**Clinicopathological data**

Amongst the 100 gastric cancer patients, 73% were male and 27% were female. The median age was 63.81 (61.31-66.31); 45% of tumors were in the body, 36% in antropyloric region and 19% in cardia. Partial gastrectomy was done for 62% of cases and total gastrectomy for 38%. In histopathology examination 71% of cases were of intestinal type, 23% were signet ring (diffuse type), and 6% were mucinous type. Stage evaluation revealed that 18% were in stage I, 37% stage II, and 45% stage III. Regarding grade, 56% had well differentiated histology, 22% moderately differentiated, and 22% poorly differentiated.

Macroscopic or gross evaluation of tumors showed 73% had ulcerative surface, also the median size of lesions were 5.77 Cm (5.21-6.33), the median number of lymph nodes were 7 (6-8), and the median number of involved lymph nodes were 2.73 (2.09-3.37).

**Survival analysis**

The mean follow-up time was 22.7month, the minimum and maximum times were between 1 month and 78 months. Overall median survival was 23.09(16.23-29.76) months and the mean of survival was 29.52(23.67-35.36); the related data of survival are shown in [table 1](#t1-IJCP-05-170){ref-type="table"}; the one and two years survival rate were 70% and 48% respectively; the five years survival was 19%. Median disease free survival (DFS) was 16.32 months. 72% of cases had recurrence. The death had occurred in 66%.

**Her2/neu Score of reactivity**

In evaluation of membranous Her2 reactivity according to mentioned criteria in methods, 7 cases were (+++), 5 (++), 13 (+), and 75 showed no reactivity (Negative).

**Her2 score according to clinicopathological data and prognosis**

Patients with stage I had not any her2 reactivity (Negative), but in stage III 13.3% of cases were her2 positive but these results had no significant difference statistically. Regarding to relation of tumor grade and membranous her2, all patients with poorly differentiated were her2 negative, while patients with moderate and well differentiated tumor had 18.1% and 19.6% her2 reactivity respectively; there were no statistically significant difference between groups(P\>0.05) .

Correlation between her2 reactivity and lymph node involvement was investigated by univariate analysis which revealed cases with lymph node involvement and without involvement had 13.2% and 9.4% positive her2 reactivity respectively. There was no statistically significant difference between groups (P\>0.05). [Table 2](#t2-IJCP-05-170){ref-type="table"} shows Her2 over expression according to clinicopathological data.

According to the collected data, the median overall survival was 27.25(21.43-33.06) months in membranous her2 negative and 46(26.34-65.65) months in her2 positive. There were no statistically significant differences between these groups (P\>0.05) ([Figure2](#f2-IJCP-05-170){ref-type="fig"}). Also by Cox regression analysis her2 reactivity was not an independent prognostic factor.

The median disease free survival (DFS) in the group with negative membranous her2 was 22.41(18.38-30.44) months and in positive her2 was 31.65(16.40-46.90) months; there was no statistically significant difference between groups (P\>0.05) ([Figure 3](#f3-IJCP-05-170){ref-type="fig"}). Cox Regression analysis was performed to find out the effect of grade and stage but again no significant difference was detected between her2 reactivity status and DFS.

Discussion
==========

EGFR and its ligands are frequently over expressed in human cancers. EGFR over expression may result from gene amplification or mutation, transcriptional abnormalities or autocrine stimulation by enhanced expression of the ligands EGF and plays a critical role in tumor progression by stimulating cell cycle progression, invasion, and metastasis \[[@b13-IJCP-05-170]\].

Prognosis of gastric cancers is poor and the patients respond poorly to the conventional treatment. The most important prognostic factor in gastric tumors is TNM staging but histological subtype also has prognostic significance according to Laurens classification which divides gastric tumors to diffuse and intestinal type \[[@b14-IJCP-05-170], [@b15-IJCP-05-170], and 16\]. There is high degree of inconsistency in different studies regarding other important prognostic factors in gastric cancer; in some studies a high level of expression of epidermal growth factor family members is reported \[[@b17-IJCP-05-170]\].

The over expression of this molecule in gastric cancer and its correlation with the outcome of the disease has been a subject of interest over the last decade. Over expression of Her2 in gastric cancers varies from 8.2% to 62.5% in different reports \[[@b18-IJCP-05-170]\].

In breast cancer, HER2 over expression has been documented in 10-34% of invasive cancers and has been associated with poor prognosis. \[[@b19-IJCP-05-170]\]

HER2/neu amplification and over expression are currently attracting attention because these factors can be used for prognostic and predictive markers in breast cancer \[[@b20-IJCP-05-170]\]. As a prognostic marker, HER2 is used to predict the course and outcome of the disease and as a predictive marker, HER2 is used to foresee the patient's therapeutic response to adjuvant chemotherapy \[[@b21-IJCP-05-170]\], endocrine therapy, and also to select patients for treatment with antiHER2 monoclonal antibody immunotherapy. Favorable clinical results of antiHER2 antibodies in breast cancer have led to the analysis of HER2 expression in other solid tumors.

The only proven, potentially curative treatment for gastric cancer is surgical resection of all gross and microscopic disease. Even after what is felt to be a curative gastrectomy, disease recurs in both regional and/or distant sites in the majority of patients. Efforts to improve these poor results have developed the effective pre and postoperative systemic and regional adjuvant therapies \[[@b18-IJCP-05-170], [@b22-IJCP-05-170]\].

In this study we investigated the expression of one member of the epidermal growth factor receptor family (Her2/neum) in 100 gastric cancer patients who underwent curative partial or total gastrectomy. According to our findings, 12% of patients expressed HER2/neu protein by IHC and there was no significant relationship between Her2 over expression and clinicopathologic manifestation; also the prognosis has no direct correlation with this marker.

In contrast to our study, in a Korean study at Kangbuk Samsung Hospital, HER2 over expression and gene amplification were determined with semi- quantitative standard immunohistochemical staining, chromogenic in situ hybridization (CISH), and fluorescence in situ hybridization (FISH) in 182 gastric cancer patients who underwent curative surgery. Amongst whom 15.9% expressed HER2/neu protein by IHC. Intestinal-type cancer exhibited higher rates of HER2 amplification than did diffuse-type cancer. Survival analysis was performed on 182 patients who had lived for more than 4 weeks after surgery. Tumors with HER2 amplification were associated with poor mean survival rate (922 vs 3243 days) as well as 3-year survival rate (42.9 VS 74%: P\<0.05). Tumor associated with HER2 over expression also exhibited poor mean survival rate (1240 VS 2405 days) and 3year survival rate (51.7 VS 65.8% P\<0.05) \[[@b3-IJCP-05-170]\].

On the other hand a research was performed at Guy's hospital in London which C-erbB-2 expression was investigated in 93 routinely processed cases of gastric carcinoma. C-erbB-2 membrane immunoreactivity was observed in 11% (10/93) of tumors by immunohistochemical method, all of them were well differentiated intestinal type (p\< 0.01). Overall, patients with tumors expressing this proto- oncogene had significantly better prognosis (p\<0.05). Amongst intestinal-type tumors, those who were c-erbB-2 positive formed a distinct sub- population and had a better prognosis (p\<0.02) \[[@b23-IJCP-05-170]\].

Another study was conducted by Grabsch H and coworkers on 924 gastric carcinoma patients in Germany and England; C-erb-B2 expression was evaluated by immunohistochemical method and the results were similar to our study. No significant correlation between 5-year survival rate and expression of c-erbB-2 protein was found. In poorly differentiated carcinoma with c-erbB-2 protein positive, overall survival was significantly shorter than in those without protein expression (p\<0.01). They concluded that c-erbB-2 protein is not a useful prognostic indicator in gastric carcinoma \[[@b18-IJCP-05-170]\].

In conclusion, our data indicated that Her2 over expression is not related to growth, metastasis, and prognosis of gastric cancer. One important restrictive problem in all studies is that IHC methods can potentially be affected by host variables including tissue fixation, processing, and choice of primary antibodies, detection systems, and methods of antigen retrieval.

Furthermore, as the suggested scoring system for IHC is subjective, its interpretation may vary amongst observers. So, we recommend corresponding to different results from other studies and a larger multi-centric study or meta-analysis on results of previous studies; and also implementations of more accurate methods such as CISH and FISH for evaluation of Her2 amplification are needed.
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###### 

Life table survival function of 100 gastric cancer patients

  Interval time(months)   Number Entering interval   Number withdrawing during interval   Number exposed to risk   Number of Terminal Events   Proportion Terminating   Proportion Surviving   Cumulative proportion surviving at endof interval   SE\*of cumulative proportion surviving at endof interval   Hazard Rate   SE of Hazard Rate
  ----------------------- -------------------------- ------------------------------------ ------------------------ --------------------------- ------------------------ ---------------------- --------------------------------------------------- ---------------------------------------------------------- ------------- -------------------
  .0-12                   100                        0                                    100.000                  30                          0.30                     0.70                   0.70                                                0.05                                                       0.03          0.01
  12-24                   70                         17                                   61.500                   19                          0.31                     0.69                   0.48                                                0.05                                                       0.03          0.01
  24-36                   34                         7                                    30.500                   13                          0.43                     0.57                   0.28                                                0.05                                                       0.05          0.01
  36-48                   14                         2                                    13.000                   4                           0.31                     0.69                   0.19                                                0.05                                                       0.03          0.01
  48-60                   8                          2                                    7.000                    0                           0                        1.00                   0.19                                                0.05                                                       0             0
  60-72                   6                          4                                    4.000                    0                           0                        1.00                   0.19                                                0.05                                                       0             0
  \>72                    2                          2                                    1.000                    0                           0                        1.00                   0.19                                                0.05                                                       0             0

SE: Standard Error

###### 

Her2 over expression according to clinicopathological data

  Clinicopathologic Data    Subgroup(n)     Her2 positive group   Her2 negative   Significant          
  ------------------------- --------------- --------------------- --------------- ------------- ------ -----
  Stage                     I(18)           0                     0               18            100    0.2
  II(37)                    6               16.2                  31              83.8                 
  III(45)                   6               86.7                  39              13.7          NS     
  Grade                     Poorly(22)      0                     0               22            10     0.1
  Moderate(22)              4               18.1                  18              81.9                 
  Well(56)                  11              19.6                  45              8.4           NS     
  Lymph nodes involvement   Involved (68)   59                    86.8            9             13.2   0.4
  Non involved(32)          29              90.6                  3               9.4           NS     

NS : No significant
